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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
February 26, 2009 has been entered. 

Status of Claims 

2. Claims 13-19 are currently under examination wherein claims 14 and 19 have 
been amended in applicant's amendment filed on January 29, 2009. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1 3-1 8 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Kajikawa et al. (US 4,309,227) in view of JP 2000-045061 . 

With respect to claims 13, 17 and 18, Kajikawa et al. ('227) discloses a nitriding 
treatment method for performing a nitriding treatment for a wokpiece in a heat treatment 
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furnace, the method comprising (abstract, col. 3, lines 11-66 and col. 4, line 1 1 to col. 5, 
line 12): 

a first step of applying a voltage between the furnace and the workpiece to start 
heating the workpiece by means of generated glow discharge and 

a second step of decreasing the voltage (i.e. the current density as claimed) after 
a temperature of the workpiece is in the range of 300° C to 400° C and then heating the 
workpiece up to a desired nitriding treatment temperature by using a heating element, 
wherein 

the nitriding treatment is performed by means of nitrogen ions generated by the 
glow discharge. 

Kajikawa et al. ('227) does not disclose the voltage is a pulse voltage having a 
predetermined current density as claimed. JP ('061) discloses using a pulse voltage for 
ion nitriding (abstract). JP ('061 ) does not disclose the pulse voltage having a current 
density of 0.05 to 7 mA/cm 2 and at a frequency of not less than 1 kHz as claimed. 
However, it has been held that discovering an optimum value of a result-effective 
variable involves only routine skill in the art; see In re Boesch, 617, F.2d 272, 205 
USPQ 215 (CCPA 1980). In the instant case, the current density and the frequency of 
the pulse voltage are result-effective variables, because they would directly affect the 
quality of the glow discharge as disclosed by JP ('061 ) (abstract). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to optimize 
the current density and the frequency as disclosed by JP ('061 ) in order to achieve 
desired quality of the glow discharge. 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a pulse voltage in the process of Kajikawa et al. ('227) in 
order to obtain optimum narrow glow discharge as disclosed by JP ('061 ) (abstract). 

With respect to claim 14, Kajikawa et al. ('227) discloses that the workpiece is 
heated by heat generated by the glow discharge and the heating element in both first 
and second steps (col. 4, line 11 to col. 5, line 12). Kajikawa et al. ('227) does not 
specify that the heating is effected in the second step such that an amount of heat 
generated by the heating element is higher than that at any time in the first step as 
claimed. However, Kajikawa et al. ('227) discloses that at the beginning of the second 
step the voltage level of the glow discharge is dropped from 700 V in the first step to 
540 V while the workpiece is further heated up to the optimum temperature, indicating it 
likely that the heat generated by the heating element in the beginning of the second 
step is higher than that at any time in the first step as claimed (col. 4, lines 1 1 to col. 5, 
line 12). 

With respect to claim 15, Kajikawa et al. ('227) does not limit the rate at which the 
voltage is decreased, and therefore reads on the gradual decrease as claimed. 

With respect to claim 16, Kajikawa et al. ('227) discloses that the nitriding 
treatment temperature is maintained to execute the nitriding treatment after the 
workpiece arrives at the desired nitriding treatment temperature in the second step (col. 
5, lines 1-12). 
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4. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kajikawa et al. (US 4,309,277) in view of JP 2000-045061 as applied to claim 13 above 
and further in view of JP 09-079912. 

With respect to claim 19, Kajikawa et al. ('227) discloses sensing the radiation 
temperature of the workpiece by a thermocouple (col. 3, lines 20-25). Kajikawa et al. 
('227) in view of JP ('061 ) does not disclose the rest of the claimed feature. JP ('91 2) 
discloses detecting the difference between the radiation and the contact temperatures 
of a simulated hot-rolling sheet (abstract), which reads on the claimed method for 
detecting a temperature difference between a radiation temperature and a contact 
temperature of a dummy workpiece arranged in the heat treatment furnace. It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to detect the difference between the radiation and the contact temperatures of a dummy 
workpiece arranged in the heat treatment furnace of Kajikawa et al. ('227) in view of JP 
('061 ) as disclosed by JP ('91 2) in order to correct the radiation temperature of the 
workpiece detected simultaneously with the difference and determine the real surface 
temperature of the workpiece as disclosed by JP ('912) (abstract). 



Response to Arguments 

5. The applicant's arguments filed on January 29, 2009 have been fully considered 
but they are not persuasive. 

First, the applicant argues that Kajikawa et al. ('227) heats the workpiece only by 
the heating element at the time of start heating. Further, until the workpiece reaches the 
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optimum temperature for nitriding, the power of the heating element is reduced rather 
than increased in Kajikawa et al. ('227) in contrasts to what is instantly claimed. In 
response, see the reasons for the rejections of the claimed features as stated above. It 
is noted that the Figures 3 and 4 of Kajikawa et al. ('227) are only diagrammatic. They 
do not completely agree with what is described in the specification in terms of the heat- 
radiating element output and glow discharge voltage level at different stages of the 
nitriding process. 

Second, the applicant argues that Kajikawa et al. ('227) does not disclose the 
claimed feature of the instant claim 14. In response, see the new ground of rejection of 
the claimed feature as stated above. 

Third, the applicant argues that there is no teaching of a gradual decrease of the 
DC voltage generating the glow discharge. In response, the examiner notes the reason 
of the rejection of the instant claim 15 as stated above. The examiner thus believes the 
rejection of this claim to be proper and is maintained. 

Fourth, the applicant argues that JP ('912) does teach measuring contact and 
radiation temperatures to calculate a later useable correction factor. However, the 
object that is measured is a simulated sheet undergoing simulated hot rolling in 
simulated hot rolling conditions. In response, see the reasons for the rejection of the 
instant claim 19 as stated above. It would have been obvious to one of ordinary skill in 
the art that the method to measure the contact and radiation temperatures of an object 
to derive at a temperature correction factor as disclosed by JP ('912) could be 
successfully employed in many applications, where the contact temperature of the 
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object is difficult to get, by disposing a dummy in the environment wherein the object is 
disposed. The combination of Kajikawa et al. ('227) in view of JP ('061 ) and JP ('91 2) 
with a proper motivation as stated above renders the feature in instant claim 19 obvious 
to one of ordinary skill in the art. 



Conclusions 

6. This Office action is made non-final. Any inquiry concerning this communication 
or earlier communications from the examiner should be directed to Weiping Zhu whose 
telephone number is 571-272-6725. The examiner can normally be reached on 8:30- 
16:30 Monday to Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on 571-272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/George Wyszomierski/ 
Primary Examiner 
Art Unit 1793 
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